1. The capacity of various tissues of the porcine kidney to convert [ l-14Clarachidonic acid into radiolabelled prostaglandins was studied.
Introduction
Since the pioneer observations by Muirhead, Stirman & Jones (1960) and Lee, Hickler, Saravis & Thorn (1963) , the renal medulla and papilla have been the target of most prostaglandin studies. These two regions have been identified as the richest source of prostaglandin synthetase (Anggtd, Bohman, Griffin, Larsson & Maunsbauch, 1972 ) whereas the renal cortex was believed not to synthesize prostaglandins (Crowshaw & Szlyk, 1970) . Since the prostaglandins are believed to act close to their site of synthesis, but were found to be synthesized mainly, if not exclusively, in the renal medulla, it was difficult to explain how they might act on the resistance blood vessels of the cortex and on renin release. It has been suggested that medullary prostaglandins might gain access to the cortex by entering the loop of Henle and be transported with the tubular fluid to the cortex, where they could influence the macula densa function (Frolich, Wilson, Sweetman, Smigel, Neis, Carr, Watson & Oates, 1975) . More recently, the renal cortex has been shown to synthesize prostaglandins, at least in small amounts (AnggHrd et al., 1972). Thus it is possible that prostaglandins of cortical origin also participate in the regulation of renal haemodynamics. This idea is reinforced by the report by Gerber, Data & Neis (1978) , who showed that the administration of arachidonic acid, because of its conversion into prostaglandins, increased renal blood flow in the non-filtering kidney; in this preparation medullary prostaglandins cannot reach the cortex via tubular fluid. This observation takes on additional significance in view of the finding that PGI, stimulates renin release (Whorton, Misono, Hollifield, Frolich, Inagami & Oates, 1977) . We undertook the present studies to investigate the capacity of different renal blood vessels and other renal structures to release prostaglandins.
Methods
Kidneys were obtained from pigs immediately after slaughter. Cortical and medullary slices were prepared: blood vessels and convoluted tubules were removed with the aid of a dissection microscope, rinsed repeatedly with Krebs' solution and then sliced (> 1 mm thick). The prostaglandin biosynthetic capacity was determined with a radioactive substrate assay. Portions (2 g) were incubated in 10 ml of Krebs' solution without cofactors for 3 h at 37OC in a metabolic shaking incubator after addition of 1 pCi of 11-14C larachidonic acid (for the interlobular arteries, afferent arterioles and convoluted tubules only 1 g of tissue was used). The incubating medium was extracted with chloroform after acidification to pH 3.0 with citric acid (1 mol/l) and the extract chromatographed ( Fig. 1) on precoated silica gel G thin-layer chromatographic plastic sheets (Brinkmann) in a solvent system consisting of chloroform/methanol/acetic acid/water (90 : 9 : 1 : 0.65, by vol.) (Terragno, Terragno, McGiff & Rodriguez, 1977) . The locations of radioactive zones were determined by radiochromatogram scans (Packard Model 7201) and compared with that of non-radioactive prostaglandin standards sprayed with phosphomolybdic acid. In this solvent system PGE, and 6 keto-PGFIe, the stable hydrolysis product of PGI, (Johnson, Morton. Kinner, Gorman, McGuire, Sun, Whittaker, Bunting, Salmon, Moncada & Vane 1976) , have the same R , value, 0.59 (Terragno et a/., 19 77) . Radiolabelled material was scraped from the zone corresponding to the PGE, and 6 keto-PGF ,a standards, extracted and rechromatographed by using a different solvent system consisting of the organic phase of ethyl acetatehso-octane/acetic acid/water (1 1 : 5 : 2 : 10, by vol.), which separates PGE, (R, 0.36) from 6 keto-PGF,, (R,O. 18) ( Fig.  1) (Terragno eta/., 1977) .
Results
The results of the radioconversion experiments are shown in Table 1 and Fig. 1 . The stable hydrolysis product of PGI,, 6 keto-PGFIa, was the principal arachidonic acid metabolite recovered from all vascular tissues examined. The radiochromatogram scans of the rechromatographed PGE zone showed a different pattern for the renal blood vessels when compared with the renal cortex and medulla; these results indicated by percentage conversion of arachidonic acid into radiolabelled prostaglandins are shown in Table 1 . Alkalinization to pH 12.0 converts PGE, to PGB; the amount of PGB generated could be considered an index of the amount of PGE present in the sample (Bergstrom, Ryhage, Samuelsson & Sjovall 1963) . Therefore, so obtain additional evidence that the major product generated by blood vessels is 6 keto-PGF,,, we alkalinized the material recovered from the ( PGE and 6 keto-PGFIe zone of the plates developed in the first solvent system, and rechromatographed these products in the same solvent system. Radioactivity which returned to the 
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Values are percentage radioactivity recovered from the incubation medium. PGE and 6 keto-PGF,, zone after alkaline treatment and rechromatography was consistent with the presence of 6 keto-PGF,,. In all vascular tissues used in this study the 6 keto-PGF,JPGE, ratio was 5. The low prostaglandin biosynthetic capacity of the renal cortex confirms previous studies (Anggird, et al., 1972) ; however, isolated cortical blood vessels have a large capacity to synthesize prostaglandins, PGI, being the major product.
Discussion
As the renal cortex has a dense vascular supply but is unable to synthesize prostaglandins, and as we have demonstrated that blood vessels are a rich source of prostaglandin synthetase (Terragno, Crowshaw, Terragno & McGiff, 1975) , the relative inability of the renal cortex to synthesize prostaglandins appears paradoxical; it suggests the presence of an endogenous prostaglandin synthetase inhibitor. We have studied under the same experimental conditions the capacity of renal blood vessels, foetal blood vessels and seminal vesicle microsomes to synthesize prostaglandins in either the presence or absence of a hypothetical cortical inhibitor. The soluble fraction of cortical incubates contained a heat-stable, non-dialysable factor which could not be extracted by organic solvents after acidification to pH 3.0. The cortical factor was able to inhibit prostaglandin synthetase activity of the renal artery and foetal blood vessels by about 50% as well as to inhibit the activity of the cyclooxygenase of an acetone-dried powder derived from sheep seminal vesicles. The inhibitory effect of the cortex supernatant is not due to the presence of 15-hydroxy-prostaglandin dehydrogenase or A%eductase since no detectable 15-keto-or 13-14-dihydro-15-keto prostaglandins were found.
In conclusion, the capacity of the renal cortex to synthesize prostaglandins has been shown to be tow in comparison with that of the renal medulla. However, isolated cortical blood vessels have a large capacity to synthesize prostacyclin. The present study also suggests that the cyclooxygenase of isolated interlobular arteries and afferent arterioles is inhibited by the presence of a cortical factor. The presence of PGI, in renal blood vessels is consistent with an important role for this prostaglandin in regulating renin release and renal haemodynamics. Studies of the prostaglandin synthetase complex in the presence and absence of the cortical inhibitor indicate that the soluble fraction contains a heat-stable, non-dialysable factor which is not extracted as an acidic lipid. This factor appears to inhibit the cyclo-oxygenase, as arachidonic acid was not metabolized in its presence. These results should contribute to our understanding of the variable physiological roles of renal prostaglandins within the interstitial, the vascular and the urinary compartments of the kidney.
